Summary : The sphenoid sinus is deeply situated in the nasal cavity and infection of this sinus is less common than infections of other sinuses. Accordingly, sphenoid sinus infections are frequently misdiagnosed on initial evaluation. The walls of this sinus are adjacent to the pituitary gland, optic nerve and cavernous sinuses. A case of sphenoid sinusitis associated with meningitis, visual disturbances and total ophthalmoplegia was reported. The patient, a 58 year-old female, complained of visual disturbances and deep pain in both retroorbital regions. On admission, the neurological examination revealed a bilateral choked disc with lIE rd, N th, V th and VI th cranial nerve palsies. The cerebrospinal fluid was clear with a pressure of 280 mmH2O, and contained 93 cells per mm3., consisting mainly of lymphocytes.
Summary : The sphenoid sinus is deeply situated in the nasal cavity and infection of this sinus is less common than infections of other sinuses. Accordingly, sphenoid sinus infections are frequently misdiagnosed on initial evaluation. The walls of this sinus are adjacent to the pituitary gland, optic nerve and cavernous sinuses. A case of sphenoid sinusitis associated with meningitis, visual disturbances and total ophthalmoplegia was reported. The patient, a 58 year-old female, complained of visual disturbances and deep pain in both retroorbital regions. On admission, the neurological examination revealed a bilateral choked disc with lIE rd, N th, V th and VI th cranial nerve palsies. The cerebrospinal fluid was clear with a pressure of 280 mmH2O, and contained 93 cells per mm3., consisting mainly of lymphocytes.
The sugar content was 55 mg /dl and the protein content was 344 mg/dl. CT and MRI showed that the sphenoid sinus was filled with pus, but there was no evidence of bone destruction. Surgical drainage was performed for the sphenoid sinusitis.
The CSF findings returned to the normal ranges, but the visual disturbance and total ophthalmoplegia still remained, two months after the drainage. The shenoid sinusitis can easily spread to the pituitary gland, optic nerve and cavernous sinuses, and result in serious irreversible neurologic complications. This case demonstrates that early diagnosis and treatment are important.
Introduction
The sphenoid sinus is deeply situated in the nasal cavity, thus infection of this sinus is less common than other sinus infections. Accordingly, sphenoid sinus infections are frequently misdiagnosed during the initial evaluation.
The walls of this sinus are adjacent to the pituitary gland, optic nerve and cavernous sinuses, and an infection can easily spread to these sites (Fig. 1) . The urine was normal. The hematocrit was 30.0 percent; the white-cell count was 9900. The platelet count was 565, 000, and the erythrocyte sedimentation rate was 131 mm per hour. Liver and renal function, electrocytes, thyroid function and angiotensin converting enzyme were within normal limits. The blood culture and a screening test for malignancy were negative. X-ray films of the chest, abdomen and skull disclosed no abnormality. A computed tomographic (CT) scan showed that there was almost no air in the bilateral sinuses.
The magnetic resonance imaging (MRI) revealed that the bilateral sphenoid sinuses were filled with pus, but there was no evidence of bone destruction (Fig. 2) . The cerebrospinal fluid was watery clear and the csf pressure was 280 mmH2O. The CSF contained 93 cells per mm3., 80% of which were lymphocytes. The sugar content was 55 mg/dl and the protein content was 344 mg/dl. Cultures of the cerebrospinal fluid for bacillus, tubercle bacillus and fungus were all negative, and no abnormal cells were found.
Clinical Course
This case was diagnosed as sphenoid sinusitis associated with aseptic meningitis, visual disturbances and total ophthalmoplegia with general neurological and laboratory findings. On the 43rd hospital day, the sphenoid sinus was drained surgically because the symptoms and neurological findings persisted in spite of antibiotic treatment.
Lactobacillus plantarum and Candida glabrata were isolated from the pus (Fig. 3) . Histological examination of the tissue that was removed from the sinus showed only inflammation and never indicated malignancy.
The cerebrospinal fluid findings on the 49th day after surgical drainage returned to the normal This patient had a sphenoid sinusitis associated with aseptic meningitis, visual disturbances and total ophthalmoplegia. The sphenoid sinus is deeply situated in the nasal cavity and an infection at this site is often not observed during a routine radiologic examination.
Sphenoid sinusitis is also overlooked because the frequency is low. Lew et al. (1983) reported that sphenoid sinusitis represented only 2.7% of the total number of sinusitis cases. There is also a case of sphenoid sinusitis where pus was found in the sphenoid sinus by a surgical procedure because the infection was suspected by clinical findings, however there were no indications of an infection on the routine radiologic examinations (Wyllie et al. 1973) .
Retroorbital and frontal pain are cornmon initial symptoms that interfere with sleep and are not relieved by aspirin. Thus sphenoid sinusitis is often misdiagnosed as atypical facial pain, migraine headache or trigeminal neuralgia. Lew et al. (1983) obtained cerebrospinal fluid from ten of thirty patients with sphenoid sinusitis. In five, the findings were typical of a parameningeal infection. Findings in the other five patients were indicative of bacterial meningitis.
Cultures of cerebrospinal fluid from four patients were positive. In each case, the same pathogen was found in the sphenoid sinus and the cerebrospinal fluid. Cultures of the cerebrospinal fluid from our patients were negative for bacilli. Only the culture of the pus in the sphenoid sinus was positive. Teed (1938) reported that meningitis was the predominant complication in 173 patients with sphenoid sinusitis. As the sphenoid sinusitis slowly progresses, a proliferative osteomyelitis forms around the sphenoid cavity. With time the natural ostium becomes completely occluded and the pressure increases, bone proliferation can account for the prolonged and severe symptoms, because the walls of this sinus are adjacent to the pituitary gland, optic nerve and the cavernous sinuses (Cody CC III, 1956) . The fact that the sphenoid walls are thin and occasionally the bone is defective make it possible for a lesion in the sphenoid sinus to easily spread to adjacent structures. In this case, the sphenoid sinusitis progressed, chronically, and the infection spread to the cavernous sinuses. Though angiography was not performed, the possibility of sphenoid sinusitis must be considered because of the visual disturbances and the total ophthalmoplegia.
Also a case has been reported (Nelson et al. 1967) in which an infection had spread to the pituitary gland and the patient died of pituitary dysfunction. Candida glabrata and Lactobacillus plantarum, both obligate anaerobes, were isolated from the pus in the sphenoid sinus in the present case. Lactobacillus plantarum meningitis has not been reported; but one' case of Candida glabrata meningitis has been reported in a patient who had diabetes mellitus and required prolonged treatment with antibiotics (Anha-lt et al. 1986) . In this case, we suspected an infection in the sphenoid sinus in spite of the antibiotic treatment.
As the natural ostium become occluded, the air in the sphenoid sinus was removed and that made it possible for the Candida glabrata and Lactobacillus plantarum, which are anaerobic, to proliferate and finally become absessed. According to Lew et al. (1983) , four of fifteen patients with acute sphenoid sinusitis did not undergo surgery for drainage of the sinus. These patients died of bacterial meningitis and cavernous sinus thrombosis.
With one exeption, sphenoid sinusitis was not suspected while they were alive. 
